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A few yeere ago, the paramagnetic reeonance epectrum or em.3+ 

substituted for ta3+ 1n the cryetal LaC13 W88 reported by a 

group et Berkeley! end, with epp"'rently greater precision, b7 
2 a group et the Argonne Hetional LAborntoey. Seven lines were 

obeerved, ohArscter1et1e o~ e level with a totAl angular momentum, 

J, or 7/~, and a ~nd~ g v~lue o~ 1.991. These re~lte received 

a reedy expls.net1on. The ground etate of em3• wae expected to 

be 5t7 8s7/P.' ~nd the epectrum of the rare-eArth enalog, 

Gd3 + 4l1 9e
712

, had elrefl~ been f'ound to oompriee seven linea 

f'or which s • 1.99le 3 Prom the epread of' the seven lines 

with respect to the external magnetic tield, 1t wae concluded 

that the zero-field splitting of 8e'7/P. o:r em3+ was very sim1le.r 
e 3+ to tMt of' S.,;p of Od. , though the Argonne sr'OUP stated that 

the two spectra we~e ~utf1c1ently d1ee1milar to be ees117 

d1et1ngu1ehed. 2 

Ae our knowledge ot the 8ct1n1des hAs 1nore~eed, the 

e1m11ar1ty between the reported epeetrum or em5+ and thAt 0~ 
3+ Od hRe become increAsingly embAr~seinge The extent of the 

breekdown ot Rue~ell-Saunders coupling should be grenter than 

that for Ami 5f7 8s7/g' tor vhioh g • 1.937. 4 It should be 

lese than t~t calculated by Runciman for em3+, 6 e1nce the 

recent work of Uimmermenn end CoilWf.l7 on Pui 1nd1cetee that 

Runoimen probAbly over-eet1met8d the ep1n-orb1 t coupling 

conetent. 6 From Rune1nnn's eigenrunetionsp we c~lculete 

g • 1.g13, and hence we would expect tbe g-value of the ground 
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level of cm3+ to se.tiefy the inaquG.li ty 1. 937 " g ,. 1. 913. 

The similarity between the reported zero-:f'ield aplittings 

of the ground levels of' Gd3+ ra:nd 0m3+ io equally puzzling. 

Mslt:ing use of' Runcimr:m' s eigent·uncotions, we :f'ind that the 

~ound stnte of em3+ eorrr,prises only 72% of the pure state 

8s7; 2 , ~nd we ahould expect it to eho~ the minute zero-field 

ep11 tting ehnrneteristic o:t: tho ground level of• Gd3 + only 

if e highly fortuitous cnncellation of the rnechnnisme that 

give rise to the oplitting occurs. 

With these dif':f'icul ties in mind, expex•irnenta were set 

up to observe (at 9 lane.) the Jx·.~ra.m'3.gnetic reaon~.nee spectrum 

of Crn3+ substituted in smAll !?mounts for La.3+ in lantlwnum 

ethylsultate s.nd in lAnthanum trichlorideu In all, tive 

ethylsulfete and two trichloride crystals were grown with 

vBrying ooncentr~tions o~ Cm3+o After the experiments, the 

3+ crystals were as~ayed to determine the Cm concentration, 

which VIas found to vnry between 1 microgt"'am end 20 micrograms .. 

For the ethylsul:fa te cryr:~tnls, e. single lihe was observed 

At helium tempel'8tures, charecterized by g = 1.,925 ± 0.002 
II 

and g.L = 7.73 ;t 0 .. 0~. A similf:'lr line wB~ observed in the 

tt>iehloride cryst~1ls, the pnr::meters being g ;
1 

= 1. 925 ! 0.002 

end g, = 7. 67 :!: 0 .. 02. No tl'fice wns seen of' the seven lines 

previously reported, 1112 n.nd it awears quite certain that 

the spectrum rne~surcd enrlior ~~n tlmt of Gd3+, not em3+. 
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It 1s remerkable thet two groups, working independently, 

should h9.Ve ronde the esme erroneous identific:;.tion .. 

The obse~ed spectr~ receive on immediate explanation 

it the -zero-field. epli tting of the ground level of em3+ le . 

$UpJJOSed to be l~rge oomp~:red. with the energy o-r the microwave 

quantum. The aingle line obeePVod in ell oryetals corresponds 

· to tranai t1ons bet\'reen the com:pone:nta ot the lowest doublet. 

If' thia doublet corresponds to Jz • t*, lt is eeeyo to ehow 

that g,· • g end g , = 4g. 
I .,_ 

The value ot g 
11 

1e independent of 

1nteraotions with higher components of the gr-ound level, and 

we cen lmmedi~tely conclude thtl t g • 1. P25 tor the ground level 

of. em3+. Thie result is conaister1t with tll.e theor3".. The values 

ot 1! a.re very neer the theoretical value of 4g, the slightly 

lower value for the trichloride possibly being due to the 

!ntluenoe of the doublet for which Jz • ! a.. Suoh an ef'teot 

suggests that the splitting of the ground level ot am3+ ie 

sroo.llex- in the tr1ohloriea th11'1n in the ethylsulfetep a reau.lt 

. $nalogoue to thP\t for Gd3+ in tha two oeystale .. 3 'rhie 1e 

elso suggeeted by a number of' weAk~ highly anieotro:pio, lines 

in the spectrum of the trichloride, ~ome o~ which ma~ n~1se 

from trR~~ition~ between higher components of. the ground level • 

These are now being investigated .. 

The present work, by shewing the spurious nnture of tho 

e?rlier o~ervatione 1 eliminntea what had become a serious 

di:ff'iculty in the theory; at the -same time, it provide'S an 
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important datum, n.nmely the Lnnde g V1-1lu.o of' the ground. level of 

Cm3+, that should bo Vr!lur.ble in fixing the clegree Of intermediate 

coupling both for Cra3 + ond, by oxtrnpolr:tion. f"or l,:'tta:r members 

of the acttn1de Aeriea. 

We wieh to thank Dr. M.. Klein for hir-. help in the experimental 

work, Miee A. Tryon :for growing tl1e trichloride orystAlP., and 

Dr. J. c,. w~ llmf'ln oncl Professor B.. B.. Ounninghl'lm for their advice 

and encouragement. 
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